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PROCEEDINGS. 



Seven hundred and seventy-third Meeting. 

May 27, 1884. — Annual Meeting. 

The President in the chair. 

The Corresponding Secretary presented the Report of the 
Council, which was accepted and ordered to be printed. 

The Treasurer and the Librarian presented their annual 
reports. 

On the motion of the Corresponding Secretary, it was 

Voted, That, when the Academy adjourn, it adjourn to the 
second Wednesday in June. 

The following gentlemen were elected members of the 
Academy: — 

Alonzo Smith Kimball, of Worcester, to be a Resident 
Fellow in Class I., Section 3. 

Eduard Schonfeld, of Bonn, to be a Foreign Honorary 
Member in Class I., Section 2, in place of the late Johann 
Friedrich Julius Schmidt. 

The annual election resulted in the choice of the following 
officers : — 

Joseph Lovering, President. 
Oliver W. Holmes, Vice-President. 
Josiah P. Cooke, Corresponding Secretary. 
William Watson, Recording Secretary. 
Henry P. Kidder, Treasurer. 
Samuel H. Scudder, Librarian. 
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Council. 

Amos E. Dolbear, \ 

Robert H. Richards, > of Class I. 

John Trowbridge, ) 

Asa Gray, \ 

Alexander Agassiz, V of Class II. 
Benjamin E. Cotting, ) 

James B. Ames, \ 

Justin Winsor, [ of Class III. 

Andrew P. Peabody, ) 

Rumford Committee. 
WOLCOTT GlBBS, JOHN TROWBRIDGE, 

Edward C. Pickering, Josiah P. Cooke, 

John M. Ordway, Joseph Lovering, 

George B. Clark. 

Member of the Committee of Finance. 
Thomas T. Bouve". 

The President appointed the following standing commit- 
tees : — 

Committee of Publication. 

Josiah P. Cooke, Amos E. Dolbear, 

Alexander Agassiz. 



Committee on the Library. 

Henry P. Bowditch, Henry W. Haynes, 
Nathaniel D. C. Hodges. 

Auditing Committee. , 
Henry G. Denny, Robert W. Hooper. 



OF AKTS AND SCIENCES. 503 

Seven hundred and seventy-fourth Meeting. 

June 11, 1884. Adjourned Annual Meeting. 

The President in the chair. 

The Chairman of the Rumford Committee presented the 
following report : — 

The Rumford Committee make the following report for the 
year ending with the Annual Meeting of May 27, 1884. 

The Rumford medals awarded to Professor Rowland at the 
last annual meeting, were struck at the United States Mint 
in Philadelphia, and presented at the meeting of the Academy 
on February 8th. 

The experiments in photographing on dry plates, authorized 
by the Committee, have been continued under the direction of 
Professor Pickering by Mr. W. H. Pickering, and the results 
have been communicated to the Academy. 

The rich collection of observations in stellar photography 
left by our late associate, Mr. Henry Draper, has been printed 
in the Proceedings, under the direction of Professor Picker- 
ing, from the income of the Rumford B'und. 

The long and careful series of observations on the Zodiacal 
Light, by Mr. Arthur Searle, have also been printed in the 
Proceedings from the income of the Rumford Fund. 

The Committee have also approved of the expenditures in- 
curred by the Librarian, so far as the additions made to the 
library relate to Light or Heat. 

The following summary of charges against the income of 
the Rumford Fund is appended to the report : — 

For the medals $346.50 

« " books 349.82 

" printing 428.18 

" photographic materials 34.14 

Total $1,158.64 

All which is respectfully submitted, 

Joseph Lovering, Chairman. 
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The Committee on the Topographical Survey of the State 
was discharged. 

On the motion of Dr. Gray, it was 

Voted, To appropriate for the ensuing year: — 

For general expenses $2,200 

For publications 2,000 

For library 1,200 

The following paper was presented •. — 

On the Use of the Almucantar. By Seth C. Chandler, Jr. 

The following papers were presented by title : — 

Notes on some North American Species of Saxifraga. By 
Asa Gray. 

A Contribution to our Knowledge of Paleozoic Arachnida. 
By Samuel H. Scudder. 

Papers on Thermo-electricity: I. On the Application of 
Thermo-dynamics to Superficial Tension and Thermo-elec- 
tricity. II. On the Thermo-electric Relations of Metals 
deposited by Electricity in a Magnetic Field. By John 
Trowbridge and Charles B. Penrose. 

On the Application of Photography to Electrical Measure- 
ments and to Heat Measurements. By John Trowbridge. 

Comparison of Williamstown Right Ascensions of Polar 
Stars with late Observations made elsewhere. By Truman 
H. Safford. 

Experiments on the Rotational Coefficients in various 
Metals. By Edwin H. Hall. 



Seven hundred and seventy-fifth Meeting. 

October 8, 1884. — Stated Meeting. 

The President in the chair. 

The Corresponding Secretary read the following letters : 
from Sir William Thomson, enclosing a communication from 
the Chancellor of the University of Edinburgh, thanking the 
Academy for sending a delegate to its Tercentenary Festival; 
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from M. Pasteur, announcing the formation of a committee 
for the purpose of erecting a statue to the memory of the late 
Jean Baptiste Dumas, and inviting subscriptions thereto ; 
from Professor E. Schonfeld, acknowledging his election as 
Foreign Honorary Member ; from the Royal Academy of 
Science at Bologna, inviting the American Academy to be 
present at the celebration of the fortieth anniversary of the 
election of Professor Luigi Calori ; from the Natural History 
Society of Chemnitz, inviting members interested to be 
present at its twenty-fifth anniversary festival ; from C. B. 
Norton, enclosing documents relating to a proposed American 
exhibition to be held in London in 1886 ; from the French 
National Society of Horticulture, announcing the death of its 
President, M. Lavalle" ; from Messrs. W. Gray and Lanman, 
resigning their fellowships in the Academy. 

The President announced the death of Messrs. Lepsius, of 
Berlin, Bentham, of London, and Pattison, of Oxford, Foreign 
Honorary Members ; and of Alpheus S. Packard, of Bruns- 
wick, Maine, Associate Fellow. 

On the motion of the Corresponding Secretary, it was 

Voted, To adjourn this meeting to the second Wednesday 
in November. 

Remarks on increasing the interest and efficiency of the 
meetings of the Academy were made by Messrs. Cooke, 
Edmands, and Trowbridge, and, on the motion of Professor 
Gray, it was 

Voted, That the next meeting of the Academy be held at 
" the Philosophy Chamber in the University of Cambridge," 
or such other room as may be convenient. 

The following papers were presented : — 

On a New Form of Polarimeter and Photometer. By Ed- 
ward C. Pickering. 

On the Motion of the Aar Glacier. By Samuel H. Scudder. 

Remarks on the papers were made by the President and 
Messrs. Cooke and Watson. 
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Seven hundred and seventy-sixth Meeting. 

November 12, 1884. — Adjourned Stated Meeting. 

The Academy met at the Chemical Laboratory of Harvard 
College, Cambridge. 

The President in the chair. 

The President announced the death of Edward Jarvis, of 
Dorchester, Resident Fellow. 

The following gentlemen were elected members of the 
Academy : — 

Benjamin Osgood Peirce, of Cambridge, to be a Resident 
Fellow in Class I., Section 1. 

William Leslie Hooper, of Somerville, to be a Resident 
Fellow in Class I., Section 3. 

Harold Whiting, of Cambridge, to be a Resident Fellow in 
Class I., Section 3. 

William Morris Davis, of Cambridge, to be a Resident 
Fellow in Class II. Section 1. 

Edward Laurens Mark, of Cambridge, to be a Resident 
Fellow in Class II., Section 3. 

Cleveland Abbe, of Washington, to be an Associate Fellow 
in Class II., Section 1. 

Adolf Baeyer, of Munich, to be a Foreign Honorary Mem- 
ber in Class I., Section 3, in place of the late Charles Adolphe 
Wurtz. 

Hans Peter Jo'rgen Julius Thomsen, of Copenhagen, to be 
a Foreign Honorary Member in Class I., Section 3, in place 
of the late Jean Baptiste Andre" Dumas. 

Heinrich Ernst Beyrich, of Berlin, to be a Foreign Honor- 
ary Member in Class II., Section 1, in place of the late 
Joachim Barrande. 

Francois Jules Simon, of Paris, to be a Foreign Honorary 
Member in Class III., Section 3, in place of the late Francois 
Auguste Alexis Mignet. 

The following papers were presented : — 

On the Conversion of Isocyanates into Mustard Oils. By 
Arthur Michael and G. M. Palmer. 
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On some Properties of Phenyl-sulphone-acetic Ether. By 
Arthur Michael and G. M. Palmer. 

On Isometric Asparginic Acids. By Arthur Michael and 
J. F. Wing. 

The Synthesis of Methyl-arbutin and Analogous Glucos- 
ides. By Arthur Michael. 

On Pyromucic Acid. By Henry B. Hill. 

On the Reduction of Camphor to Borneol. By C. Loring 
Jackson. 

Descriptions of New Species of Cambarus; to which is 
added a Synonymical List of the known Species of Cam- 
barus and Astacus. By Walter Faxon. (By title.) 

Professor Cooke described and exhibited some remarkable 
twin crystals of Zircon. 



Seven hundred and seventy-seventh Meeting. 

December 10, 1884. — Monthly Meeting. 

The President in the chair. 

The Corresponding Secretary read the following letters : 
from the Chairman of the Committee of the Institute of 
Mines at Saint Petersburg, informing the Academy that he 
had sent copies of Bulletins, and requesting an exchange of 
publications ; from the Royal Bohemian Society of Sciences, 
at Prague, inviting the Academy to send delegates to its 
centennial festival ; from the Society of Naturalists, at Bam- 
berg, inviting members to attend its semi-centennial festival ; 
from L. Cruls, announcing his appointment as Director of 
the Imperial Observatory at Rio Janeiro. 

The following papers were presented by title : — 

Contributions to the Botany of North America. By Asa 
Gray. 

Dictyoneura and the allied Insects of the Carboniferous 
Epoch. By Samuel H. Scudder. 

On the Taconian System of Stratified Rocks. By Jules 
Marcou. 
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The following papers were read: — 

The Remains at Quiriga, Guatemala: Are they Idols or 
Memorials of the Dead ? By William T. Brigham. 

A Determination of the Errors of the Meter made by the 
Geneva Society for the Construction of Physical Apparatus. 
By William A. Rogers. 

On the Outstanding Errors in the Right Ascensions of 
Stars of the First and Second Magnitude. By William A. 
Rogers. 



Seven hundred and seventy-eighth Meeting. 

January 14, 1885. — Stated Meeting. 

The President in the chair. 

The Corresponding Secretary read letters from Messrs. 
Cleveland Abbe, Adolf Baeyer, Alonzo S. Kimball, Jules 
Simon, and Julius Thomsen, acknowledging election to mem- 
bership in the Academy. 

Professor Cooke announced that the income of the Academy 
had been increased this year by the remission of the State 
tax and augmented receipts from some of the investments, 
the total amounting to about five hundred dollars. It was 
therefore 

Voted, To appropriate an additional sum of five hundred 
dollars ($500) for the use of the Committee of Publication 
during the current year. 

The following gentlemen were elected members of the 
Academy : — 

Denman Waldo Ross, of Cambridge, to be a Resident 
Fellow in Class III., Section 3. 

Albert A. Michelson, of Cleveland, to be an Associate 
Fellow in Class I., Section 3. 

August Wilhelm Eichler, of Berlin, to be a Foreign Hon- 
orary Member in Class II., Section 2, in place of the late 
George Bentham. 

Louis Charles Joseph Gaston, Marquis de Saporta, of Aix, 
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to be a Foreign Honorary Member in Class II., Section 2, 
in place of the late Oswald Heer. 

Gaston Camille Charles Maspero, of Cairo, to be a Foreign 
Honorary Member in Class III., Section 2, in place of the 
late Karl Richard Lepsius. 

The following papers were presented : — 

Biographical Memoir of the late George Bentham. By Asa 
Gray. 

(a.) Photographic Exposers or Drop Shutters. (5.) Meth- 
ods of determining the Speed of Photographic Exposers. By 
William H. Pickering. 

The following paper was presented by title : — 

Contributions to American Botany: I. Revision of the 
Roses of North America. II. Description of some new Spe- 
cies of Plants, chiefly Western. By Sereno Watson. 



Seven hundred and seventy-ninth meeting. 

February 11, 1885. — Monthly Meeting. 

A quorum was not present, and the Academy was not 
called to order. 



Seven hundred and eightieth Meeting. 

March 11, 1885. — Stated Meeting. 

The President in the chair. 

The Corresponding Secretary read the following letters : 
from the Marquis de Saporta and August W. Eichler, ac- 
knowledging their election as Foreign Honorary Members ; 
from Denman W. Ross and Edward L. Mark, acknowledging 
their election as Resident Fellows ; from the Royal Society 
of Canada, inviting the Academy to send a delegate to be the 
guest of the society during its annual meeting at Ottawa, 
beginning on May 19th ; from a committee at Pisa, inviting 
the Academy to be present at the presentation of a gold 
medal to Professor Menghini; from the Royal Academy of 
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Sciences at Turin, announcing the conditions under which 
the Bressa prize will be awarded ; also, announcements of 
the death of Frederick, Count of Stein, and Edouard Henri 
von Baumhauer. 

On the motion of the Corresponding Secretary, it was 

Voted, To meet, on adjournment, on the second Wednesday 
in April. 

The following papers were presented : — 

On the new Anaesthetic, Cocaine. By Henry W. Williams. 

Biographical Memoir of the late Edward Jarvis. By An- 
drew P. Peabody. 

Professor Cooke read the following paper : — 

On a Method of Filtration by Means of easily soluble and 
easily volatile Filters. By Frank A. Gooch. 

The following papers were presented b}' title : — 

Observations of Variable Stars in 1884. By Edward C. 
Pickering. 

A Photographic Study of the Nebula in Orion. By Ed- 
ward C. Pickering. 

Notes on some Species of Gymnosporangium and Chryso- 
myxa of the United States. By William G. Fallow. 



Seven hundred and eighty-first Meeting. 

April 8, 1885. — Adjourned Stated Meeting. 

In the absence of the President and the Vice-President, the 
chair was occupied by Dr. Henry W. Williams. 

The Corresponding Secretary called the attention of the 
Academy to the work entitled, " A Reprint of Annual Re- 
ports and other Papers, on the Geology of the Virginias," 
by the late William Barton Rogers, former Fellow of the 
Academy; and, on his motion, 

Voted, That the thanks of the Academy be presented to 
Mrs. Rogers for this gift. 

The following papers were presented : — 

On a new Galvanic Battery and an Incandescent Lamp for 
Projection. By Amos E. Dolbear. 
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On the Explanation of various Problems in the Integral 
Calculus by a Method of Averages. By Harold Whiting. 

On the motion of the Corresponding Secretary, it was 

Voted, To meet on adjournment at half-past seven o'clock 
on Wednesday, May 13th. 

The following papers were read by title : — 

On the Measurement of Length by Means of the Pendu- 
lum. By Harold Whiting. 

On the Measurement of Length by Means of the Balance. 
By Harold Whiting. 



Seven hundred and eighty-second Meeting. 

May 8, 1885. — Adjourned Stated Meeting. 

The President in the chair. 

The Corresponding Secretary read a circular from the 
French National Society of Horticulture, inviting members 
of the Academy to participate in the approaching Inter- 
national Congress of Horticulture, to be held at Paris on the 
31st of May. 

The President announced the death of Samuel Cabot, Rob- 
ert W. Hooper, and George B. Dixwell, Resident Fellows ; 
and of Carl Theodor Ernst von Siebold, Foreign Honorary 
Member. 

The following gentlemen were elected Members of the 
Academy : — 

Edwin Forrest Sawyer, of Cambridge, to be a Resident 
Fellow in Class I., Section 2. 

Lewis Mills Norton, of Natick, to be a Resident Fellow 
in Class I., Section 3. 

Augustus Lowell, of Boston, to be a Resident Fellow in 
Class III., Section 3. 

Heinrich Wild, of St. Petersburg, to be a Foreign Honor- 
ary Member in Class II., Section 1, in place of the late Sir 
Edward Sabine. 

The following papers were presented: — 

On the Simultaneous Determination of the Electromotive 
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Force and' Internal Resistance of Batteries. By William L. 
Hooper. 

Contributions from the Physical Laboratory of Harvard 
University : I. Observations on Atmospheric Electricity. 
By A. L. McRae, A. McAdie, and John Trowbridge. 
II. Effect of Temperature on Magnetism. By John Trow- 
bridge and A. L. McRae. III. Standard of Light. By John 
Trowbridge. 

Mr. William H. Pickering exhibited some instantaneous 
photographs. 

The following papers were presented by title : — 

Telescopic Search for the Trans-Neptunian Planet. By 
David P. Todd. 

A Comparison of the Observations made between 1860 
and 1883 of Stars situated between +70° and +89° Decli- 
nation, with the Positions of the Harvard College Observa- 
tory Catalogue of 1213 Stars. By Anna Winlock. 

On the Decomposition of Cinchonine. By Arthur Michael. 

Action of Chromic Superfluoride on Benzoic Acid. By 
C. Loring Jackson and George T. Hartshorn. 

A Method of testing colored Media for the Dark Room. 
By William H. Pickering. 

Absolute Sensitiveness of Photographic Dry Plates (con- 
tinued). By William H. Pickering. 

On the Viscosity of Gases. By Silas W. Holman. 



